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DEVICE AND ITS FORMATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a multi-chip 
semiconductor device whose device area is small, whose 
constitution is simple and whose thickness is thin by 
providing a connection plug formed of metal in a through 
hole passing through a semiconductor substrate and an 
inter-layer insulating film and electrically connecting one 
chip with the other chip through the connection plug. 
SOLUTION: A metal plug 4 is formed on the outer side 
of an element forming area and the insulating films 5 are 
provided between the metal plug 4 and the silicon 
substrate 1/the first inteiHayer insulating film so as to 
constitute the connection plug. The metal plug 4 of the 
chip 1 1 is electrically connected to the pad 6 provided 
for the multilayer wiring layer 3 of the chip 12 through a 
solder bump 8. The chip 11 is electrically connected to 
the chip 12. The metal plug 4 of the chip 12 is 
electrically connected to the pad 6 provided for the 
multilayer wiring layer 3 of the chip 13 through the 
solder bump 8. Thus, the chips 11, 12 and 13 are 

electrically connected. Since the chips 11, 12 and 13 are stacked, the device area is prevented 
from increasing. 
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*>. ^i/^£^icfl?$-et3J;9fc:ft9, rtLtctu 

jra?L«:JS*H:»J*T# 5 J: 5 lefts. 
[ o i i 1 1 Hi i o tern?? ?<»<&<rmi8d5&*7fr 
-t. 

[01121010 (a) B» ±mz.mM'<-X h2 3 

SrSl/C^S. JLfl-C"£SiiJftagffi'<-;* h 2 3 14, Mx 

[01131B10 (b) B, £ffil£&Jgf**5tf-2 4& 
itaUT, ?Lrt*IWtt-?-2 4-e**»A/fcf«, ?Lfl-w& 

[0114] ^jR#st^2 9©ft*>9tc, &mn 

[01151010 (c)B. ^ffiJCi/y ayg2 5£ 
*taU ftlCS/ii a^JK2 5±|CT i KUCOigJU^Ji 

JRi-'yiM KK2 6B, #Jx«CMP8Hg£ffl^Tl&* 

[0 1 161 =>v^B*6»K±»c = V7d— 7 /He 
^a-TS, ->y =^i:^JB^W56«ttBiSi/\ 

Lfc^oT, HI 10 (c) ©;tf?£w«-g\ JLjWBKT 

yiM KKE3 iWBj*3;h,5. ftfc\ 5Lrtlc£JP»#g| 
I01171H11K, &m-77?<»2t>lzm<nMl8.jj 
[01181 *f, 011 ( a ) UlTF-fi: ? t£, 7L 1 3 

=»i"«2 7«rJBjfcl-s. rcD^, PHI (a) K*-TJ:5 

fc, ?Ll 3rtlCii:gl 0)imgSON i&2 8 (&Ji# 

[0 l l 91 Weil l (b) lc^-TJ;5»-> HM&Sfc 
«t 9 ~> y =V12 7tN i&2 8 ?L 1 3 

ftlcny-Jr/i^y-y-^ KM2 9Sr^1-5„ *Ll 3ft{C 
tZ+frtem<Oi'V =>>m2 7*5j;tfN i&2 8;6SfttHD 

5„ 

[01201 S&lC, 011 ( c ) iCTfi-r i 5 lc. £ni 

+ ? 3 o 4 ft z&mmz tzK&mmzmm Lfc 



75 

K^3 OW±S|5(73^Ha5S:^r^->'7'®3 5 

So 

[0 12 11 ftfc\ ^JB^7^^m-f-5^&Bm* 
-eK&^fc^ft (CVDjfc, */<s/*)£, ^sz+ffi, g 

io [ 0 1 2 2 1 0 1 2 fc, ^7"7 ^(OteW^fig^feSr^ 

■r. rcD^fe^rtt^-cw^fei^fts^B, ->y=> 
s«i i (om^mmLxmmmTfe^.Ltiik. 

y if 1 5 ZMf$.-f 5 r. <t lefo 5 0 
[01231 £i\ 012 ( a ) (C^f- J; 5 

m+AWfSi £tiiz^y=i i o±tcA i a>£>ft5-v 

1 2 a *l£LT, It 1 ©ERSJf&gUK 1 l&.fctfv' 

DaySSlOS-ii/f^U ?L 1 3 Sr^-fS. r 
v?^^-yi 2a5;|!4t5. 
20 [0 1 2 41 &{£01 2 (b) IC*-rj;9l-, ^®t-S 
OGIK3 l^^Lfcm, HI 3t>i5Z±\C®V>&ZtlZ 

a o \z.±m\c f o xm 3 2 sr^js-r 5. 

[0125] <3clC0 12 ( c ) IC^-T «t 5l-> ?L 1 3 f\- 
<DSOGmz l*Ji05FOXIS3 2 SrflSJxtfCM P 

[0 12 61 :©t, 0 5 (e) ~0 5 (i) \C^Ltc 
iSSrfTft^o 

[0 12 7] j^lc01 2 (d) (C^.tptC. ?Ll3rt 
CDFOXJS3 2S:^Jx.BCDEfe?:ffll->T^*Ufc^. 
so 04 (d) , 05 (e) (DXntfflm^ Kl 3rt»c^ 

jR^^fts^Js^^^i 5 sra^^-rs. 

[0128] ft*J, 0 1 3 <fc 0 te&txffi'&<VW& 

ICB. ^JR7*7^1 5<DJ&l8.mz./<? K3 3, Audf- 
/Pft if W^JSjK— 3 4 4r^-f5o 

[0 12 9] 01 4fc'J:t501 51C, ^7"7^cO$P, 

ftfijftB, ->y =^Stgl 0 £B»i©£ :5-C*M>C 
^fiK^tvfc^JST'y^l 5 5r?Ll 3 rttcffifeiitf^ i 

(01$) So 

40 [0130] S|!J»C, ^JR7°7 ^15 <DMf&%mz.^ 
[0131] 4-f , 014 ( a ) JC^-T «t 5 IC S S i O 

2 ^?>ftss«3 5©gE(c«3 ezjtm-rz, 

[0 13 2] fclcmm (a) (C^-f J:5K, S3 6rt(C 
^Ji^-/U 3 7 £il*i£if. 

[0133] Smt-> 014 ( b ) loiH-J: ^ ic, fiia. 
gle«t?)&JB#-^3 7 5r^il!-r5ri:»cJ;y, «3 6 
rtl^Ji^feftS^JSy^^l 5£^j£-rs. 

[0 13 4] ft«cr.w«t 5fwfc?>^i:ft^$jxfc^JB 
so 7*7^1 5Srfi|ffiUT, giglT'y^Sr^-rS^SJCO 
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[0 13 5] i-f, mi 4 ( c) {c^f-J: 5 \c s my 
JA-J* 3 81^^7-7^1 5 £&*$-£5 0 
I0 13 6]fcfcBl-5 (d) {C^fipfc, 

[0 13 7] ftlCOl 5 (e) fcjjWJ:3fc, ^4 

(c) ox^mco^'j^ymmi ocoju 3?^ 
tfo r©&, m?j*j»3 8z®£+z 0 

[0 13 8]»tHi5 (f) fc*i-J:5fc, MfeJlK: 
y\ 5£?Ll 3rtJc@^-f$ 0 

[0 13 9] :o±3ftfiEl 5ICfcf,*»C*^$ti 

[0 1 4 0] /iii, r:?ttHg 3 SOtrtfi L-CS i 
0 2 &SA/fc*#, ^#-/P3 7 tg^L/tV^ffc 

[0 1 4 1] &*j, &JRjK-,U 3 7©ft*>0te % Au4 
7^1 5S:3BfiW-5. 

[0 14 2] AuSfc(iPd§W^-^|, 

v =■ v«g 1 0 4 lisj© 4 5x-fesa« 3 5 -cfT 

[0 14 3] tt«7^A3 8^l>t^i/7 

[0l4 4j£fc, B.1 artfcfcfe^CftSjfjtJBt^ 

t&K MtlJSOGJfclJFOXt^^ 

?L 1 3 fticMft LxmJSZMtft L1t%, K 1 3 « 

[0 14 5] («5 03»Sft) 01 614, #fg9J©£ 

Bi&frm&Tirtmmmxibz. &*,% ^4, 

■ 5in-ff*trftLT*9, iM4ttni*arie-*-s. 

[0 14 6] **WE8-cr± % %4<D%mBm<0®5 
(i) ©X@»is, 0i 6 (a) |c^-f«t9fC, ->y = 
^««1 0O«iB*»6 v ^JS^7^1 5*a:y«F-;^L so 



[0147]*KH16 (b) l^ti^lC,^^ 
^15 (*iI*L©*3fc*a#©Ba$B) i¥ffl/<^8i 

[0 14 8] :rt, ^«7*7^1 5 t^ffl/-?vy8i 

[0 14 9] ^>^8©fl!lE^iiJLoft|Eig 

[0 15 0] mic&mT-yfi 5itJtm.i*t>& 
^^ifiiOittSLin©^ ^^8fcJ:5>>!; = 

[oi5i] (mevmrnm®) m ?t± x *%mv>% 
1 , i 2 ic*5^t, zmtimm 3 ^ifenasis, 7^>v 

[0 15 2] *£ttffl?tt©4$*f±, f^l, _tfc#»J 

««U4 0lcj:9^ y 7'.ii fcHfcSfiTH*. ft*. 
&H:Si± * * 7 W £ £ fc j; 3 EMM'S ft fffi© 

[0 15 3] ***®i!K:j:jiif % &m-?7?A&m 
5 J: 5 lifts. 

[oi54] m 7 <ommm ® 1 s «, *«^©^ 
hho 4*J, laio^^yy^^Ki^-rs 

«»fcttHli:ra-W*tftLT*>5. Bat, 7 a (41g 
^JK> 4 2ttyyp^-s r ^L. T ^5 o 

[0 1 5 5] **J6?gSg©4$»H:, f^!, ifjl7 p 
[0 15 6] f^T-l! t^y^lg iU/^-^y/ 

8 d zfr Lxmmmzizmm-fztfmnftiztt&fit ua 

[0 15 7] d©##,t LTtt, fl^tf 

fc, *9WJ-CtAk\ ^5-^'>7-8d4SE«ffl 
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[0 15 8] ^5-/<^8 d^T't^ttfii 

[0159] ($8 (ommmrn) w 1 9 «, xmwom 
ZTp-rmxhz. 

[0160] 0 1 6 fil* Lfc^&T'fii, ^JST'y ^15 
fir*ffl^v:/8£^Lfc;SS, *3MB8»-efiJ\ iffc, 
maoism 4 7 (#Jxli&»:/7 : J'£*rr5^s'7\ 

Sissy's r^H^yyst, v-^yS 

[0161] rcost^-t., /Wsili/U =^««1 0 
iffitSLfc^co-e, ^^siciSi^y =i>-S«l oco 

[0162] 9 (ommmm 020(4, ^jshq* 

[0163] 0 1 Ov;^fyV!Nf#gfi:» 

s/^ll , 1 2 , 13 l-Js^T, 3 -^iPfegdBS 

5, 7^°^ K6^if(4^B&LTfc5o ^s^l 
3 I4&JR7°7 ^ 4«ott«<Ttfi^. 
[0 16 4] ^HJfi^Jjgtt, H^gB*ti: ItTABf- 

3\ 4 4tty- KMR-St^LTI^S. fc*3, i21lC, 
TAB X-^^ffl ^fc^JfeW-^^^- y y^iftgt© 

[oi6 5] *mtmmz£tit£, <}-ys*m±*mmx 

[0166] Slfi^ftcoj&g-efcftfif, 02 otcjpUfc 

l 2 w&SE-C&ixfif, f- \ , 12 £888 

(*0*) fc*3SE^ci-^«:ife-C-CfT*5. 
[0167] (£10 <D0Ufi^$) 0 2 2 ~0 2 4 fit, 

[0168] S-f, fl»©#8cfc«oT» 022 ( a ) 
ld*1-«t v-ynylSSOCNANDSEEPR 

is 1 oAnqifitus 5 6 

[0169] 0f>, 5 1 (4 h ^AflWfcBI. 5 2 

f ttwrn?- hmm, 5 3i4y- hmmmmmm. 5 2 
cfi±^y-hmffi, 5 4i4y-*ii£8ScJl, ssiikw 



-trA<f:Vjfti-S#. 0»cfi±ffi^fc»(ciflaw>^y-ir 

[0 170] &K|5]0 (a) tc^-TJ: fglCDgRS] 
|gfftflt5 eiil^V^^ h*-A-£7£/&Lfc&, T i • T 

i Nffllfi5 7, Wfy M&7°7:/5 8*^-^5. 

[0 17 1] ftttWlCfit, £1\ ^V** 
*U &KT iJR, T i NK«r«**iBlc»/*U*:a, 

T i J&te iCFT i NMKiitS. 
[0 17 2] &K0 2 2 (b) {C^f-J: 51-, 
IRMUHRS 6Jbl£#J;ifi£A 1 5 

^«££*l£f3We<D3g 1 OJUMMHRS 6 *> 
Jctfv'y =yl«5 0Sr^s'^>'^-rs;tlcJ:9 > 8 

1 5 0~2 0 0 u m-C, 100|imX100^mfi 

20 [0173] V:\cm 22 ( c ) JC^t-J: 5 l£, 71 6 0 F*J 
SrS5Si0 2 i6 1 «r»J*U *<0_hlC?S*jgli LT 
C>J5£ 5 0 Onmro^lv'!) = V^6 2 SrTfMUfc 
7L6 0rt^JS7"7^i: lt©N ij^6 3 

tf. 

[0174] *^6<JlCfi±, /?$ 5 0 0 n mCO S i 0 2 JK 
6 1, JPS 5 0 0 nmro#^ B B B->y 3^6 2, N ill 
6 3££Bl£flB&^/£Lfc&. CMPj£$rffl^-C7L6 0 

^©^Si0 2 i6 1 1 ^>!)3yl6 2 1 N 
i®!6 3 4rBM5-r3. 
so [0 1 7 5] 4fc, N i^6 314, ^Jxfif^^ y-VPP 

S'Jfe2rffl^-C?L6 OrtlCN i H^a»iiA,fc*^, 

6ooicroMi!a!5Ni^ btsawartic 

[0176] j^lc0 23 ( d ) \cmi- X. o m*a<ojj 

[0 17 7] AttlftfCfii, «*fit^ Si»6 4, MlW 
SHi^S6 5 1 OnmroT i 1 Onm 

COT i NIK, J5£4 0 0nmCDAl Cug, S$40n 

by y'^77^ t^s'^v^^rfflv^DXl-Si.t^J: 

[0 17 8] 0c(cP0 (d) lc*-f«t5JC m2<nmffi 
im.Wk 6 6 L, iWl2 WSPsl^i^ 6 6 fc 

T^-zi'Sr^Ufc^, ^7^6 7Sr^-LT£lcoga«8 
165 t«igi-5£2WSBi^l6 8Sr^-TS, 

[ 0 1 7 9 ] £ 2 COIB^S 6 8 <7>Mf$.%m±m 1 (OgHiSg 

14, WitHtWKSrfflv^. ^ * y 

so 2C0i2«SJ4#BSLT*)5. 
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[0 18 0]ftfcHH (d) \C*+Zo\^ ®20§i>® 
* 6 8 Sr« 5 ^ y > 3 ^Mi: lT«fS4 5 0n 
m«*!«o#JYS Kl6 9S:/7XvcVDSSrI 

^T^2©Sa^6 8±lcffl?L (^VKTL) 

10 18 1] ftfcH23 (e) t*+j;5t, 
10 18 2] ifflffglS tti ^a^ttsot^x 

JOl8 3jftfcH2 3 (f) fcSWi^lc! *2©B 

-/i^W 7 o *Bdtt* z t -e, #§?s 

tO 1 84] *«|c, ®24fC^«t9li, 4& 97 x 
(Au*-^ 70) iNiJI (&JB^7^) 6 3 
*Wtt«£*>e:*fT*ofca, *ffl 7 l i N i Jg (&jg 

TSCtJiJ;!?, E E P R OMOv^f y ^ 

ioi8 5] ^mmwmx'it, nandseep 

**WB«ilRl«4^fe|cj:9, NORSEEPROM 

•WWfcttert-siiai-c**. EEPR 

OM. DRAMtL<(l^©)|©^^^y 4fc(4 » 
ftfc CPUW^^J^yt 

10 1 8 6] 

WW©**] «±»J6UfcJ:5lc*|6W (311**1, 
2) JCfciitf, '>/i<HlOOf y ^©^ ft i 



(12) 



.22 



10 18 7] («*JS3-7) Vti 

» ioi88] Lfc^t, :oj; 5 tmm^,v^y 
**i. 2) K«*^A^ y ri(M»«6iit3ta-e# 

[0 1 8 9] #$g M (!f**8~!jf*gi 2 ) t» 

zmmLfz®, &m*t>m#am&m$itxiiMiL 

[0 19 0] Lfctfot, *NWra4S;W*<Tt, *3g 

2° w (!»** 3 ~ 7 ) s y y^m^mm^ 

[0®©fgfl£&I&§/f] 

[Hi] *»w©*i©jtn0*«fc«a-*A^* 

[132] *«W©»203aiBB«|c*5-eA^y^a 

[03] *«wo»3©sa6»«fc« 6 ^^ r¥ 

j£#Hg©®rE0 

[04] *»W©»4«3«t»»|c«5^A^y^jp 
=° «fMt»B^ * ^©^l**fe*^-rir^©IS»rffi0 

[05] ^mm(n%A<D%mmm\m^t^f-y-t^ 
[06] jlwoweiio^^^- 

5Tfiyl 



[0 7] * : HW«©**KlMi©j|#tt/j; #KM!(ft ^ 

[08] na77?*jfrrmsB 

[0 9] 7L©ffi©ffM*te^*fxg®fE0 

[0io] ^.myvirn^nw^m^-rmmm 

« (0 1 i J ^ 4 b teJWojg^ & ^^ Wj5 

0 

[012] &&77?<DmnM&jjik£ijki-x®mm 
[0i3] v*^y?v*nmm*mnwn 

[014] feKWOJMfe^strtt.pd 
SW350 

[015] ^^7^^|CglJO^ /WfflI 

S8/rSo0 

[016] ^I^OfS^Siil^^^^^ 
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[Eli 8] ^mn^KD-msMmm^^^-y^ 
[Bii9] *&w<Dn8<nm&j&mic&5-?/i<3-3--y7 

[02 1] T AB7 L —-/^m^^tz^<DT/Uf^-yZf^ 

[02 2] o<r>%mrm\^i>^j^=f-y 

[02 3] #?SWO|gl O0Sffi&fltlCtt&-7/V?7-? 
[02 4] 0ro3l^^^5-v/^5 L s' 

[025] um<o^A'^^zf^mwmsL<omsm 

[02 6] ^W<&(D-7/^f-5'^'^^SO»rffi0 

[02 7] %m<D$h\cmv>-?*'?-°J-y-7*Mft$iWL<o 
WE0 

[ft^rofftijl] 

ii . 12 • 13 "fy? 
5 -i&Mi 

7 a 

8 d' -y^—soy 

1 1 1 «o®ra*6ga£ 

1 1 a-f 2©§r»1iffetl 
1 1 b-JR3roJ|fR)£fHR 
1 1 c-^4<Dgra*6^Jg[ 
1 1 n-$n«)l^ilg 
1 2— ^79*9— V 

13, 1 3i ~1 3 3 -JL (KiiTL) 
1 4-MlBlMI (SB 1 ©iffegUBI) 
1 5-&JRIR 
16-MEWfHft 

1 7-*y K 

1 8-S i 0 2 K (Jg2tf3*fe|il8l) 

1 9"-&Jgffii® 

1 9 a 1 <D&m$m 
1 9 b 2 c^nga® 

2 0 a -m 1 w^asas 

2 0 b-m2<D&JSia&| 



(13) 
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2 0 c-Sg3<E>&JBIBS6 
2 1 

2 2-4k*^y*W KJS 
2 3 -ast®^-* h 

2 4-&Jg&^- 

2 6 -&JRv'yiM KK 
2 7-^U 

2 8-N i& 

10 2 9 y tr/Vis V 1M KJR 

3 0 — 3- Y y TV 
3 1-SOGJR 

3 2-FOXg 

3 3 K 

3 4—&JR#— A* 

3 5 

3 6 

3 7- 

3 8-g* 

20 3 9-«7-fy 

4 0-«*#J 
4 1 -itfelUR 

4 2-y/uy— 

4 4 - y - KMHf- 
4 5 y^JSJK 

4 7 

5 o-v'y ="^ss 

so 5 1-4y^H!ftlS 
5 2 F 

5 3 C •"MfPy~bWi 

5 4-y— ^tttfce 

5 5- HW vffifWI 
. 5 6 -f& 1 CO^PflJfe^ 
5 7-T i • T i 
5 8 --Wf5' h$7"7:/ 

5 9 ■■779*9— V 
40 6 0-7L 

6 1 ••■ S i O2 IK 

6 2 •••#&Nbv' y a >S 
6 3-NiR 
6 4- -tf y h8S 
6 5 -Ml Wifii^S 
6 6-fB2 0>JIia*feJiJ& 
6 7 -7°7^ 
6 8- "^WBBiSl 
6 9- 5 KK 
so 7 O-Autf—JWOZf 
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(14) 



[01] 



2 ^'J^gf 




[02] 




[03] 



[H4] 



1 1 an oar^eem 



10 ^ U3i-S|s 




I lb *3 9jl/3£fta 

li 

10 
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(15) 



[0 7] [1218] 
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[mi1 * IH1 2] [026] 
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(17) 



[Ell 4] [015] 
36 M f 38 
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